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AEROLOGICAL OBSERVATIONS FOR JULY

[Aerological Division, D. M. LITTLE in charge]

By B. Francis DAsHIELL

The 677 airplane and radiosonde upper-air observa-
tions of pressure, temperature, and humidity, shown in
tables 1 and la, were made in the United States, Virgin
Islands, Canal Zone, and Hawaii, during July 1939. The
month brought about several changes, for airplane obser-
vations at Chieago, Ill., and El Paso, Tex., and the radio-
sonde work at Fargo, N. Dak., were discontinued. Radio-
sonde observations were inaugurated at Atlanta, Ga.,
Bismarck, N. Dak., Charleston, S. Car., Denver, Colo.,
El Paso, Tex., Joliet, Ill., and Miami, Fla. Charts
VIII-A, IX-A, X-A, and XI-A show the distribution of
mean free-air pressures and temperatures, as well as
resultant wind directions and forces. Chart X1I-A gives
the July isentropic data, tables 2 and 3 list the winds for
certain stations, and table 4 shows the heights of the
various tropopauses.

Mean free-air pressures for July are shown on charts
VIII-A, IX-A, X-A, and XI-A. At 5,000 feet (chart
VIII-A) the pressure was lowest over the western Rocky
Mountain region, and from Newfoundland (844.8 milli-
bars) to western Canada (845.1 millibars). The lowest
mean pressures in the United States ocecurred over White-
face Mountain, N. Y. (845.7 millibars), Sault Ste. Marie,
Mich., and southeastern Idaho (847.6 millibars). Highest
pressure prevailed over the Southeast, being centered
generally at Pensacola and Miami, Fla. (853.6 millibars).

At 3,4, and 5 kilometers (charts IX-A, X-A, and XI-A)
lowest mean pressure recorded during the month con-
tinued over southern Canada and the northern United
States (Sault Ste. Marie, Mich., 708, 626, and 551 milli-
bars, respectively). At these three upper levels the
highest pressure prevailed over the South, being centered
over Pensacola, Fla., while at 5 kilometers equal pressures
persisted over Oklahoma City, Okla., and Miami, Fla.

The July mean pressure was higher than any recorded
throughout the preceding months since August 1938,
when radiosonde observations were inaugurated at 7
stations in the United States. Pressures noted during
the preceding month of June were nearly as high, and
these, together with those for the current month as well
as August 1938, when combined to make up the summer
season, indicated that the upper-air pressures were higher
than at any other season of the year. July mean pres-
sures in the lower levels were generally less than those
recorded in August 1938, while above 6 kilometers the
current pressures over Nashville, Tenn., Oakland, Calif.,
Oklahoma City, Okla., Omaha, Nebr., and Sault Ste.
Marie, Mich., were higher than those noted in any
previous month. However, at Washington, D. C., most
of the July mean pressures were equalled or exceeded by
those recorded in August 1938 and June 1939.

A study of July radiosonde mean upper-air pressures
within the United States indicated that the existing
gradient or difference in millibars at each level between
the Low and micH areas (Sault Ste. Marie, Mich., and
Miami, Fla., respectively) increased steadily with altitude
from 5 millibars at 1 kilometer to 12 millibars at 11 kilo-
meters, and then decreased uniformly to a difference of
only 1 millibar at 20 kilometers.

The month of July was characterized by high surface
temperatures (°F.) over the United States except in the
East and particularly the Middle Atlantic coast. Between
the Mississippi River and the Rocky Mountains from

Texas to Canada, abnormally high temperatures, ranging
from 4° to 8° F. above normal, persisted during the
month., Westward of this region the temperatures were
moderately above normal. Mean temperatures (°C.) in
the upper air during July were higher than throughout
most of the preceding months of the fiscal year. The
highest mean temperatures for the month were noted over
the Central States and the southern Rocky Mountain
region at 1.5, 3, and 4 kilometers, and over the Southeast
at 5 kilometers. Low mean temperatures occurred over
the Northeast and Newfoundland, as well as in the far
Northwest, at all levels up to 5 kilometers. In the
United States the lowest mean temperatures from the
surface up to 3 kilometers were found over Sault Ste.
Marie, Mich., but those recorded at Seattle, Wash., were
considerably lower at 4 kilometers.

In the higher levels where observations are made by
radiosondes, warmest free-air temperatures were located
over Miami, Fla. However, these quickly shifted to
Charleston, 8. C., above 7 kilometers, with Miami, Fla.,
and El Paso, Tex., nearly as warm. But at 14 kilometers,
Sault Ste. Marie, Mich., became the warmest station for
the country and continued to be so at the maximum level
reachied —20 kilometers. In these higher levels Bismarck,
N. Dak., was nearly as warm as Sault Ste. Marie, Mich.,
and Oakland, Calif., also encountered warm levels at 12,
13, 14, and 15 kilometers. The coldest free-air tempera-
tures in the upper levels were noted over Sault Ste. Marie,
Mich., from 1 to 11 kilometers, with Bismarck, N. Dak.,
recording slightly warmer temperatures. Above 11 kilo-
meters, El Paso, Tex., was the coldest station, with
Atlanta, Ga., Charleston, S. C., and Miami, Fla., only
slightly warmer. But at 18 kilometers Miami, Fla.,
became the coldest in the United States up to a maximum
altitude of 21 kilometers.

The lowest mean {ree-air temperature recorded in July
was —72.2° C. over Kl Paso, Tex., at 16 kilometers, and
the lowest individual temperature during the month was
—75.0° C. ou the 18th over Charleston, S. C., at 17
kilometers. Another low individual temperature of
—73.5° C. occurred on the same date over Atlanta, Ga.
(17 kilometers), and El Paso, Tex. (16 kilometers). Low
temperatures also were reported on the 12th over Miami,
Fla. (—74.2° C.); on the 9th at Oklahoma City, Okla.,
and the 7th over Nashville, Tenn. (—74.2° C.); Oaklard,
Calhf. (—73.4° C.) on the 19th; and on the 7th at Wash-
ington, D. C. (—72.0° C.); all occurring at 16 kilometers.

Mean relative humidity for July was lowest over Oak-
land, Calif., and highest over El Paso, Tex. Low mean
humidities in the lower levels (below 5 kilometers) occurred
over San Diego, Calif., Oakland, Calif., Salt Lake City,
Utah, Cheyenne, Wyo., and Spokane, Wash., all far
western stations, while hich humidities centered over
Sault Ste. Marie, Mich., Nashville, Tenn., Wash., D. C.,
Norfolk, Va., Charleston, S. C., and Pensacola, Fla., all
eastern and southeastern stations. At all stations (tables
1 and 1a), except two, the mean relative humidity was
highest in the lower levels and lowest in the higher levels.
The exceptions occurred at Denver, Colo., and El Paso,
Tex., where just the reverse was true.

Upper-air wind observations by means of pilot balloons
were being conducted at 97 stations within the United
States during July. The larger 100-gram balloons were
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in use at 23 of these stations, and higher altitudes were
being reached. Helium gas replaced hydrogen at all pilot
and sounding balloon stations throughout the United
States proper in July. The 5 a. m. (E. S. T.) observa-
tions are indicated on charts VIII-A and IX-A, while
those for 5 p. m. are shown on charts X-A and XI-A.
Table 2 lists the 5 p. m. (E. S. T.) resultant winds at a
number of selected stations, and table 3 shows the highest
individual wind speeds recorded during the month.

A well-defined resultant-wind circulation over the south-
ern and central portions of the country at 1.5 kilometers
is shown on chart VIII-A. This circulation veered to the
East and became westerly and northwesterly in the North,
and to the east of the Mississippi Valley. Over this latter
portion of the United States, as well as to the North and
Northwest, and in Canada, winds from the northwest
quadrant were found to predominate at all levels. But at
3, 4, and 5 kilometers, the southerly winds spread farther
West so as to include the Pacific coast. Northwesterly
winds occurred in 47, 50, 52, and 48 percent of all cases at
1.5, 3, 4, and 5 kilometers, respectively, while south-
westerly winds were noted in 41, 37, 35, and 40 percent of
all observations at the same levels, respectively. Result-
ant wind directions from the southeast quadrant occurred
at all levels over Cuba, Mexico, southern Florida, and the
west Guif region. The percentage of winds from the
northeast quadrant increased with altitude, being 1, 4, 5,
and 11 percent of all cases at 3, 4, 5, and 6 kilometers,
respectively.

Resultant wind velocities were highest at all levels over
the northern and eastern sections of the country, south-
west of the Great Lakes, and in the southwest Gulf region.
At 1.5 kilometers highest velocities were confined to
Texas, where Amarillo, Brownsville, and Del Rio, showed
resultant wind speeds of 9.8, 9.4, and 9.3 meters per second,
respectively. At 3 kilometers, greatest velocities were
noted over Kylertown and Harrisburg, Pa., and Washing-
ton, D. C. (8.3, 7.5, and 7.5 meters per second, respec-
tively). Highest resultant velocities at 4 kilometers were
noted over the region south of the Great Lakes, and over
Des Moines, Towa, Indianapolis, Ind., Moline, Ill., and
Chicago, Ill. (12.0, 11.9, 10.7, and 10.6 meters per second,
respectively). This same localized area, as well as that
immediately to the northwest, showed the highest veloci-
ties at 5 kilometers to be over Indianapolis, Ind., Fargo,
N. Dak., Des Moines, Iowa, Cincinnati, Ohio, Minneapo-
lis, Minn., Havre, Mont., and Bismarck, N. Dak. (13.5
13.3, 12.8, 12.7, 12.5, 124, and 12.4 meters per second,
respectively).

Comparing the 5 a. m. (E. S. T.) July resultant direc-
tions with established 5 a. m. normals computed for a
selected list of stations in the United States, it was found
that the current winds departed widely from normal at 1.5
kilometers over Chicago, Ill., and at 3 kilometers over
Oklahoma City, Okla. These variations were 84° and 62°,
respectively. The current directions at both 1.5 and 3
kilometers over Houston, Tex., Medford, Oreg., Oakland,
Calif., Sault Ste. Marie, Mich., Seattle, Wash., and
Washington, D. C., departed by backing away from the
normals. But at New Orleans, La., Jacksonville and Key
West, Fla., Nashville, Tenn., St. Louis, Mo., and Spokane,
Wash., all departures at these two levels were oriented by
clockwise rotations from the normal. Velocity departures
were not outstanding during July, but at 3 kilometers,
over Sault Ste. Marie, Mich., and Nashville, Tenn., the
velocities departed from normal by —4.6 m. p. s. and 4-3.0
m. p. s., Tespectively.
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Larger departures from normal were noted when com-
paring the 5 p. m. July resultants with the 5 a. m. estab-
lished normals for 4 and 5 kilometers. The current
directions departed from normal in a clockwise rotation
over Atlanta, Ga., Fargo, N. Dak., Nashville, Tenn.,
San Diego, Calif.,, New Orleans, La., and Jacksonville,
Fla. The greatest departures at 4 and 5 kilometers oc-
curred over Oklahoma City, Okla. (99° clockwise and
169° counterclockwise, respectively). Counterclockwise
departures from normal were noted at Billings, Mont.,
Cincinnati, Ohio, Houston, Tex., Omaha, Nebr., Salt Lake
City, Utah, Sault Ste. Marie, Mich., and Seattle and
Spokane, Wash. The 5 p. m. velocities were generally
higher than the 5 a. m. normals over most stations at 4
and 5 kilometers. With the exception of San Diego, Calif.,
all stations showed positive or excess departures from
normal velocity at 5 kilometers. Departures at St. Louis,
Mo., Nashville, Tenn., Cincinnati, Ohio, and Chieago, Ill.
(stations in the same area), were the largest for the month
at 4 kilometers, being +5.7, +5.6, +5.5, and 44.2
meters per second, respectively. At 5 kilometers, out-
standing departures were confined also to the same region,
being +10.1, +6.1, +4.3, and +3.6 meters per second at
Cmecmnati, Ohio, Fargo, N. Dak., Nashville, Tenn., and
Omaha, Nebr., respectively.

Considerable diurnal differences were noted between
the 5 a. m. and corresponding 5 p. m. resultants, at 1.5
and 3 kilometers. At 1.5 kilometers, over all stations for
which 5 p. m. resultants are computed (table 2), it was
noted that the p. m. winds for July had directions that
varied by counterclockwise departures from the a. m.
wind directions. At Billings, Mont., Salt Lake City,
Utah, Sault Ste. Marie, Mich., New Orleans, La., Miami,
Fla., and Little Rock, Ark., the 5 p. m. winds departed
from the a. m. in clockwise rotations. At 3 kilometers,
however, many of the 5 p. m. directions were separated
from the 5 a. m. by clockwise orientations. At these 38
stations, the 5 p. m. winds departed from the a. m. direc-
tions by an average of 26° at both the 1.5 and 3 kilometer
levels. The resultant velocities at 1.5 kilometers aver-
aged lower at 5 p. m. than at 5 a. m., but at 3 kilometers,
the afternoon velocities were higher in nearly all cases,
particularly at Sault Ste. Marie, Mich. (4+4.3 m. p. s.),
Chicago), Ill. (4-3.7 m. p. s.), and St. Louis, Mo. (+2.9
m. p. s.).

Maximum altitudes reached by pilot balloons during
July showed improvement. All stations reached 6 kilo-
meters; 52 percent exceeded 10 kilometers; 27 percent
attained 15 kilometers; but only 1 percent exceeded 20
kilometers. The 5th, 13th, 14th, 15th, 22d, and 31st of
July were favorable for long balloon observations. The
highest altitude was reached over Huron, S. Dak., on the
18th, and at other places over Florida, west of the Missis-
sippi, and in the southern Rocky Mountains.

This increase in high balloon observations again brought
to attention the fact that easterly winds are frequent
at the higher levels. Twenty-eight percent of all balloon
flights ended with their maximum altitudes in winds hav-
ing easterly tendencies, and of these easterly winds, 60
percent were from the northeast quadrant. In these
cases winds from the southeast quadrant were encount-
ered at 12, 13, 14, and 15 kilometers, while northeasterly
directions predominated at 16, 17, and 18 kilometers.
The highest elevation reached, that over Huron, S. Dak.,
showed an east wind at 20.7 kilometers.

Table 3 shows individual maximum wind speeds for
July. The maximum of 36.4 meters per second indicated
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over Sault Ste. Marie, Mich., at 2,480 meters, was one of south-central part of the country. The westerlies are
the lowest maxima to be recorded in recent years below displaced southward over the Northeastern States. Be-
2.5 kilometers. But, at Redding, Calif., the velocity of cause of the inadequacy of the data during this month of
84.0 meters per second at 19.7 kilometers, occurring on transition from airplane to radiosonde observations, the
the 6th, was exceeded only three times elsewhere, and isentropic pattern is not sufficiently certain to undertake
equaled in April and May of this year over the same correlation with the precipitation departures. However,
station. it may be noted that the displacement of the westerlies
MEAN MONTHLY ISENTROPIC CHART ! southward over the Northeast was accompanied by
drought conditions in August 1934, as well as in this
The mean isentropic chart, §=315°, for July 1939 month.

(chart XII-A), shows an 3nt'i(‘fyc'10nic edd,\" over the 1 Prepared by the Division of Research and Educatinn.

TABLE 1.—Mean frec-air barometric pressures (P.) in mb., temperatures (T.) in °C., and relative humidities (K. H.) in percent obtained by
airplanes during July 1939

Altitude (meters) m. s. 1.

Surface 500 1,000 1,500 2.000 2,500 3,000 4,000 5,000
Stations and elevations in meters
above sea level Num- !
ber of|
R. R. R. R. R. R. R R R.
ol;?r- PIT. ig{P|T|g|P|T {g P.{ T. " P.| T. H PIT g P T |g|P|T1xg |2 T 7
tion:
Billings, Mont. (1,000 m.) ___.___._.__ 31 892| 19.2 18.9] 421 757, 15.7; 41| 713) 11.8; 44| 632 3.9 53| 558/ —3.8] 59
Cheyenne, Wyo.! (1,873 m.) 15 815 17.2 20.3| 42| 759| 19.2| 36| 715| 15.6| 36| 635 7.8 40| 561}—1.2 47
Coco 8olo, C. Z2 (15m.)___ 28| 1,010f 26.1 17.7] 77| 760| 15.8| 66 717| 13.5| 63| 636| 8.2 68|.___|...__ e
Lakehurst, N. J.2 (39 m.}_ 29| 1,011) 19.1 11.6) 71 758] 8.8 9] 712] B.4) 84 629 1.4 52; 555|—3.1] b4
Norfolk, Va2 (10m.)_.._. 23| 1,018] 22.5 13.3] 77) 760 10.6| 71| 715 7.9 69] 633| 3.2| 60| 550(—-3.2| 42
Pesrl Harbor, T. H.2 (6 m. 31| 1,016| 22.8 11.5| 65] 788| 10.0[ 47| 714| 7.5 36| 631, 2.7} 22 .. _|...__ R
Pensacola, Fla.2 (13 m.)__ 30i 1,015| 24.0 1A.6| 69 762| 14.0f 67| 718 11.6| 61| 637 6.0| 68 562| 0.6/ 62
&t. Thomas, V. 1.2 (S m.)____ 311 1,018 27.9 15.2 72| 763| 12.8) 61| 718| 10.0| 56| 636) 4.2 52{._ .|..__. I
Salt Lake City, Utah 3 (1,288 22 87t 19.1 22.7| 32| 758| 19.0f 32; 714| 14.8| 33| 634 6.5 7| 560(—2.21 42
San Diego, Calif.? (10m.)____ 30} 1,012 20.2 22,6 . 21.4| 35! 7591 18.31 331 7161 14.8| 33{ 635! 7.41 32 561{—0.8! 34
Seattle, Wash.2 10 m.)__ -- 28 1,017| 17.4f 71| 960| 13.7] 77| 905 12.7; 64 853; 11.3| 561 803| R.9, 53| 7568 6.3 49| 711 3.6; 40} 628|—2.9] 38 ._ _j.____ R
Spokane, Wash. (597 m.)_.........__ 31 945 16.2] 56|._._{--.__|.._.] 802! 20.8] 40 831} 18.3; 38; 802| 14.1| 41| 756| 10.1| 44| 711} 6.4] 47| 629(—0.4| 46; 554|—7.0; 42
t

1 ]%bservations terminated July 15, 1939.
? Na

Observations taken about 4 a. m. 75th meridian time. exeept by Navy stations along the
vy.
3 Observations terminated July 23, 1939.

Pacific coast and Hawaii where they are taken at dawn.

NOTE.—None of the means included in this table are based on less than 15 surface or
5 standard-level observations.

TaBLE la.—Mean free-air baromelric pressures (P.) in mb., temperatures (T.) in ° C., and relative humidities (R. H.) in percent obtained by
radiosondes during July 1939

Stations and elevations in meters above sca level
Atlanta, Ga.t Bismarck, N. Dak.! Charleston, 2. C.t Denver, Colo.! El Paso, Tex.? Joliet, IN. Miami, Fla.
(298 m.) (508 m.) (14 m.) (1,618 m.} (1,194 m.) (178 m.) (4 m.)
Altitude (meters)

m.s. 1. Num- Num- Num- Num- Num- Num- Num-

bexi) of R bﬁli) of R beli) of| R berh of R bexi) of R ber of| ber of
ob- .| ob- .| ob- ’ .| ob- .| ob- .1 ob- R.| ob- R.
ser- PAT g ser- | T T 'H|ser | P r H. | ser- P T. g, ser- | E-] T H. ser- | T T. H |ser|F T. H.

va- va- va- va- va- va- va-

tions tlons tions tions tions tions tions
Surface . ..o 26| 982 21,9 88 231 956| 18.7} 71 17/1,013| 23.4 31| 994| 18.4] 90 2011,017| 24.0| 91
110, . 26| 9591 22.7| 80|._.... RN P - 17) 950 23.4 31| 958 22.1 70 200 961 23.4| 82
1000 . ... ... 26) 906| 21.2| 76 23| 903| 21.4/ 54 17; 905 21.0 . 311 904| 20.7 68l 20| 907¢ 20.8 80
1,500 ... 26| 855| 18.0] 78 23| §52| 19.4| 50| 17} 85| 18.5 . 4 31| §53| 17.8| 69 201 858] 17.9| 73
2,000 ..o 26| 806f 16.2! 71 23| 804| 16.4| 50 17| 806] 15.3 . 4 . 9 31} 8047 15.0| 68| 20( 807 15.5 64
2,500 e 268! 760] 12.97 67 23| 757| 13.4] 51 17| 760 128 8.4 30 7.5 31; 758| 12.3| 62 20( 761 13.2| 58
3,000 ... 281 715 10.2| 63 23| 713 10.2| 50 171 715 9.7 5.8 30 3.8 31} 714| 9.9 b5 200 717 10.5 54
4,000 ... __.. 26| 634 4.2| 59 23| 632 3.7| 48 7 634 4.0 8.0 30, 6.1 & 30| 632| 4.41 51 20/ 635 5.2 b1
5,000. 26| 560 —1.4| 53 23] 558| —3.8| 47 17| 660| —1.5] &7 18| 561] —. 1} 4% 301 561 —0.9| 7 30| 559] —1.31 46 20{ 562 —0.3| 47
6,000 268! 494| —8.9| 49 237 4001—10.71 46 17| 493 —A.6] 62 18! 494} —7.81 51 200 495 —7.5( 75 30 492 —7.6] 45 20 495 —6.5{ 45
7,000, 26| 434} —13.3| 45 23| 430|—17.9] 43 17| 434/—12. 4| 56 18, 434/—15.1] 48 20| 435--13.2] 69 29| 432|~14.1} 43 20| 435(—12.8] 43
8,000. 261 380|—19.8| 40 23| 376|—25.6| 42 17| 3%0|—~19.0{ &2 18] 3801 —22.1; 46 20| 380|—19.8] 67 28| 378|—21.5{ 40 19| 381|—10.11 46
9,000 26| 330|—27.2{ 39 23| 326(—33.0| 40 17| 331)—26.3] 49 18, 331|—30.0| 45 20| 332|—-26.6] 67 28( 3291—29.0| 39 19| 332|—28.5 46
10,000 25( 288|—34.8| 38 23| 282|—40.5|_.._ 17| 288/—33.9 7 17| 287(--37.68| 46! 20| 2891 —34.4; 65 28| 286,—36.2| 39 19] 280|—34.3| 44
11,000. 24 2481 —42.9(_.__ 21} 243|-47.6|-._. 7l 249]—41.9t__ 17| 2471—456. 11 ... 20| 250|—42.4|.-__ 28| 247|—~43.8|_._. 19] 250|—42.1|_._.
12,000 24| 214|—50.4|..__ 21¢ 208(—53.2|.... 17| 214{—49.2|.___ 17! 213]—51.8|..__ 200 215|—50. 5[ __ 26 211 —=5003|____ 19| 215|—49.5!___.
13,000. 244 183|—57. 0y 21) 178|—57.11____ 16] 184/—58.3;.._. 17 183|—57.5)._.. ) 184)—-58.5}..__ 241 1821 —-55.7}____ 19| 184|—56.6]_.__
14,000.. 24| 156(—62.8|..-. —62.6 . 20 5. 50. 19| 157(—62.2f._..
15,000._ 24| 132|—66.8(.--. 3 R 19 19| 133(—66.1(____
16,000 24| 112/—68.5{_... 13| 113|—69.0(___.
17,000 23! 95/—68.5]_ _.. 17} 95/=70.2(.__.
18,000__ 22| 80l—6h.8| _._ 17 8§0(—89.2|____
19,000 18; 68(—63.8(.._. 137  681—67.0l____
20.000._ 13[ 58(—60.9]__.. 8 58|~64.8|.._.
21,000__ 5 49—59.2____ 6 4963 O|__..

See footnotes at end of table,
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TABLE la.—Mean free-air baromelric pressures (P.) in mb., lemperatures (T.) in ° C., and relative humidities (R. H.) in percent obtained by
radiosondes during July 1939—Continued

Stations and elevatlons in meters above sea level—Continued

Nashvilie, Tenn. Oakland, Calif. Oklahoma City, Omaha, Nebr. Sault Ste. Marie, Washington, D. C.2
(180 m.) (2m.) Okla. (391 m.} (300 m.) Mich. (221 m.) (7m,)
Altitude (meters) |Num- Num- Num- Nun- Num- Num-
m,s. 1. bel") of| R bel;’ of R bexi) of R bexl') of R bexi) of| R bexi’ of| R
ob- . | ob- . | ob- . | ob- . | ob- . | ob- .
ser- | P T. H |ser| T T. H |ser| F . B |ser-| F T. H, | ser- P T. H |ser-| E T | =
va- va- va- va- va- va-
tions tions tions tions tions tions
Surface.__._........_. 31 094 22.0 87 31 31 9691 23.6 70 31 979 22.2 79 30| 088! 12.8 93 28| 1,015 20.3 87
.................. 31 958! 22.8 7 3 31 957 25.1 62 31 957 23.3 68, 30 9568) 16.2 it 28 9591 19.2 73
1,000 ... ... 31 905, 21,1 73 31 31 904| 25.6 51 31 904] 22.9 58 30| w02{ 15.6 7 28] 905! 16.7 71
1,500 ... 31 854| 18.0 75 31 31 854 22.6 50 31 854 20.3 b4 30| 830 128 73 28| 853 13.9 68
2,000 31 806 15.2 72 31 31 805| 19.5 49 31 805! 18.0 48 30{ 800 0.2 7 28 804 1L.0O 68
2,500 31 759 12.8 61 31 31 760 16.1 48 31 759} 14.9 47 30 753 6.4 70 28 757 8.1 66
3,000 . . 31 715) 10.5 56 31 3t 716| 12.6, 47 31 715} 11,5 48 30 708 3.9 83 7 712 5.5 64
4,000_ .. ______.__. 301 634 4.4 52 31 31 635 5. 6 50 31 634 4.5 47 30[ 626 —-1.7 b6 27| 630 1,2 56
5000 _ . oL 30| 5601 —1.9 b1 31 31 562f —1.2 45 30| 560 —2.4 49 30| 861 —7.1 49 28/ 555 —3.7 48
6,000 __.__..___ 30 493| —7.8 49 31 31 495| —7.7 39 30 493 —8.8 46 29 484|—13.4 45 26| 488| —9.5 44
7,000 .. . 30 433|—13.8 44 31 31 435(—13.9 3 —15.2 40
8,000 . . ... 30| 379{—20.5 42 31 31 380(—20, 4 -~21.7
9,000 .. ... 30{ 330{—27.7 39 31 31 3311—27.4 —28.8
10,000 ... 30 2R7}—35. 4 39 31 31 288(—-35.2 —~36.4
1L000_ ... ... 30 248|—42.8|._____ 31 31 249(-~42, 8 —43. 7. ..
12,000 .. ... 3 214[—50. 0} ... 31 30 214]—50.0
13,000, ... 29 183{—566.5|______ 31 29 183|—56.7
14,000 ... ____ 29 156(~62.0|______ 30 28 156{—62. 4
15000, . ... . 27 133(—65.9]______ 30 4 132{~—68.8
16,000, .. .__._._ 26 112{—67.4|___._. 30 23 112]—-69. 1
17,000 23 95[—66. 7| ... 29 21 04 —68. 2|
18,000 23 S1|—64.2______ 7 18 &) —68. 4
19,000 13 69| —62.1(______ 25 14 €S| —64.1
20,000_ ____ . __.__.._ 7 SRI—59. 71 ___._ 21 13 57\ —62.1
21,000 5 49[—5%.0|..___. 12 7 49| —61, 4
22,000 e e i) 5 41(—58.7
Observations taken about 4a. m. 75th meridian time, Nore.—None of the means included in this table are based on less than 15 surface or &
. . standard-level ohservations.
! Observations began at these new radiosonde stations between July 6 and 14, 1839. Number of ohservations refers to pressure only as tempersture and humidity data are
2 First 10 days were airplane observations, missipg for some observations at certain levels, also, the humidity data are not used in
3 Navy. daily observations when the temperature is below —40° C.
TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near § p. m. (E. S. T.) during July 1939
[Directions given in degrees from North (N =360°, ¥ =80°, 8=180°, W =270°)—Ve¢locities in meters per second (superior figures indicate number of observations)]
- Albuquer- i Browns- i N Cincin-
Abilene Atlanta, Billings, Boise Brooklyn, Buffalo, Burling- Charles Cheyenne, || Chicago, f
Tex. | || pTae Ga. || “Mont. || Tdaho N. Y, Tifle, N.Y. | ton VE i ton, 5. C. | Wyo. . zath
. . 9 o . It - 2 m. -
Altitude (537 m.) (1,564 m.) (302 m.) (1,095 m.) (850 m.) (15 m.) (7 m) (220 m.) (132 m.) (18 m.) (1,873 m.) (192 m.) (157 m.)
(metenl;)
m.s. L
Sl ll8loll8lzi8lel8l22lel8|lzl8lzl8l2l8lzlfleld|lali|s
51 3 3 3 k4 ] < 3 S 3] S ] 3 ] s 8 3] S S 3 ] S ¢ 3 3] 3]
ElE BB |2 Elei 2B 222 le| 22 2 ||E12 88| lEl58]¢2
=] > =] b [a] = =] = =} > a = a <3 =) = a > a = =} = a > A B
Burface
500. .
1,000
1,500
2,000
2,500
3,000
4,000
5,000
6,000
8,000
10,000
12,000,
El Paso, Fargo, Ggeens- Havre, || Houston, || Hurom, [|Las Vegas, }I{g’&” Medford, || Miami, Nashville, 03}‘:,,‘,',,,
Tex. N. Dak. e Mont. Tex. 8. Dak, Nev. o reg. Fla. Tenn. Ia
(igem) || @8m) || grigy || @e6m) || @m) || GBm) || Gom) {| gy || @10m) | (10m) (104 m.)
(Altl:udt)a )
‘meters
m.s. 1. g B g B g [ g ) g B g [ g ) g B ) g »
= | = s | = s | £ 2| = 3| = = = 3| £ 2| = ) Bl 8
Ic] B3 o) ] i I ] = & G - G =
Als llalsllals als||Rrle A ||B]IE|R] > > AP
o o
. 3 178| 0.9% 2.8% 281 1.1n
g&rlaee P 1 3 . . : 179 0.7 3. 09 287| 1.7
, ) 2 211| 1.0% 2,65 273 18n
281 2.139 1. 847 20 1,88
280 3.0% 1. 438 319; 3.3%
30| 3.5% 1.28 332| 4.8
324! 2.9% 1.5 330| 8.30
338| 3.5% 1.8%0 231] 6.9%
352| 3.84 2.317 3211 7.7
340 4.69 2. 78 318 7.3t
286 2.81% 3. 110 ORI .
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TaBLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5. p. m. (E. S. T.}) during July 1939—Continued

Ogkland, Ok(l}al{ngxm Omaha, Reno, || St. Loms. San Dicgo, || San Juan, Szx;];rlit,e Seattle, || Bpokane, W:{.Zl:li,ng- Winslow,
&m) okia: || Goitm) || by || (70 ) Gy | oaimy f M| G @Ry || DS | 0y

. ; (402 m.) m- 0 M- . : : (188 m.) . (10m.) , g

Altitude

(meters) o o a = g o o ] g

msl 12l e 2l Elell&lz)lE)2 Sizlslz)s Sleldisllsislste
818 2ls(8 8|8 |glze S| gell8] %% siB(l8|35|slgls
£ |3 sHElIS (|2 28] 2 El I NEl S| & E 3 |lE| S A2 | &2
=] > > =) > a = =] > =] > A > s a > [a] > Q > A 3
° o -] o o o o o -] o o

Burface

1,000° -

1,500___

2,000.

2,500_

3,000

4,000_

5,000

6,000.

8,000

10,000 .

12,000-

TaABLE 3.—Mazimum free-air wind velocities (M.

P. 8.), for different sections of the United States baced on pilot balloon observations during
July 1989

Surface to 2,500 meters (m. 8. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s, L.)
2 v B i 2 P
g g g g E g
Section 4 - e -~ [ <

g Direction é Station g g Station g Direction g Station

=] -5} = @ =] <

g 3 g B g ]

i} el o " = @ e ey @

3 R € 5 |2 E Z (3

= 4 |/ & < | a = 4 |Aa
Northeast I__.._____. 26.3 | SW._.._. 1,180 | 14 { Hartford, Conn..... 32.0 4,320 2| Albany, N.Y.______ 34.5 | WSW___[10,420 { 24 { Cleveland, Qhlo,
East-Central 1. 1280 N.___... 2,250 | 14 | Nashville, Tenn. 38.0 4,280 { 1 | Richmond, Va______ 28.2 1 WNW__i 6,330 | 14 | Knoxville, Tenn,
Southeast 3____ 20,3 | NNW___[ 2,500 | 15 | Birmingham, Ala___|[ 31.6 3,890 { 15 | Birmingham, Ala___j| 27.6 [ NNW.__| 8310 | 11 | Atlanta, Ga.
North-Central é_____. 36.4 §{ Noo..... 2,480 | 156 Sa’l\ldlp hSt.e IMarle, 39.8 2,660 | 16 sall\li]t ‘Ste. Marie, 3.2 | WSW_._| 10,350 | 21 | Huron, S. Dak.

ieh. ich.
tral 8 ... 3.0 | W_______ 911 | 12 | Des Moines, Iowa_._[| 38.4 3,110 Evansville, Ind_____ 0.6 | SW.._.. 10,350 | 24 { Moline, Il
South Central 5.____. 31.4 | NNE___[ 1,840 | 11 | Del Rio, Tex...._... 25.1 2,830 Ol(()llfnhoma City, )l 82.8 | W....__. 7,010 | 19 | Little Rock, Ark.
cla.
Northwest 7______.___ 32.4 20 | Billings, Mont___..__ 51.8 3,070 Pocatello, Idaho 44.0 | WBW___| 8,260 | 20 | Billings, Mont.
West-Cntral t. 342 5 9 Ely,Nev....____.___ 18.5 &, (000 Ely,Nev.. ..______|[ 8.0 | W ___.__ 10.710 [ 6 | Redding, Calf.
Southwest ¥ _oocao. 27.3 | 8. .. 1,770 | 8 Alhbluquerque, N. || 24.8 3,810 Sandberg, Calif____. 53.8 | WSW___| 13,900 | 1 | Las Vegas, Nev.
8X.

! Maige, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New

York, New Jersey, Pennﬂylvama and notthern Ohio.

2 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern

Tenuessee, and North Caralina.
3 South Carolina, Georgia, Florida, and Alabana.
4 Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota.
¢ Indisna, [llinois, Jowa, Nebraska, Kansas, and Missouri.

¢ Mississippi, Arkansaz, Louisiana, Qklakoina, Texes (except El Paso), and western

Tennessee.
7 Montana, Ideho, Washington, and Orcgon.

' Wyoming, Colorado, Utah, porthern Nevada, and northern California.
¥ Sputhern California, sotithern Nevada, Arizona, New Mexico, and extreme west

Texas.
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TABLE 4.-—Mean allitudes and lemperatures of significant poinis identifiable as tropopauses during July 1939, classificd according to the
potential temperatures (10-degree inlervals between 290° and 409° A.) with wkich they are identified (based on radiosonde observations)

Atlanta, Ga. Bismarck, N. Dak. Charleston, S. C. Denver, Colo. El Paso, Tex. Joliet, Ill. Miami, Fla.
D D [-] -+ 2 Q Qo Qo @ L @« o

AR R LR AR AR R AR R REAR AR R AR AR REF IR

Potentlal tempera- é = g £ a2 £ 8 = Z & sS4 £ 8 = o g 31 E4 g g B [
=S R AN R AT A S N AT A
) - 2 3 = 2 ] = 3 g = -] 4 = 2 8 = 3 8 = 2

2 g 2 g 2 g & g £ g & g s 5
888|588 8|8 |28 |38 |¢|sE|2|¢|s8|s8|:5[38|35/|38|88/|3

z | = = z | 2 = Z |~ = z | & P z | & = z | & b z | & b2

97
. 3 1.1
3 3 21
) . 3.2
3 N 12
3 . 4.9
.1 |—69. 5.4
. . 8.0
3| 17.3 =690 ...} __.l..
‘Weighted means. __|.._.... 14.3 [~62.9 ... 12.8
Mean potential
temperature
(welghted) '____._[ ... 364.7 | ooo... 353.7  |eeocee- 3649 |.____.. 3584 femeenn. 3785  foeeee- 351.2  feeenn. 367.1
Nashville, Tenn. Oskland, Calif. Oklahoma City, Omaha, Nebr. Banlt Ste. Marie Washington, D. C.
o ] é 8 @ ('E [} L é 1’7 o é 1.3 LU E'G w7 @ é
2 (5<% | 8 |==|§ | % |%=|& | g |E|§& | 2|3/ ;8lz1|%§
Potential temperature | 5 £+ | § et 5% | 8 et 24 | B It £ & ° L 3 Z4 | &
o |=dfi=g8 | > |#d | 38| 2 |<d |88 © | w8 [ g | 2 | w8 | 2E O | <ed | =g
@ —~ ey @ ~ - ) —~ - —~ Fed @ —_ - < — s
< ad = 2 g a < g2 a 2 g a =2 gg a 2 ag
s E8 |8 |8 |gB|% |5 |28|3 |8 |88 |28 |2E|E | ;5 |88
Z = b3 Z -+ A z = = z = = 2z b = z b= =

D s G230 SO 00
Db ) Y D

— bk 1D b
WL O s b
bt et ot

..4...
55
| 2]

Weighted means____._ . _._..._ 13.7 | —58.9
Mean potential temper-
ature (weighted)___._ | _._.__. 360.8

1 Applies to tables for previous months alse.

RIVERS AND FLOODS

[River and Flood Division, MERRILL BERNARD, in charge]

By BENNETT SWENSON

The precipitation during the month of October 1939
was decidedly deficient over much of the country and the
majority of the rivers were unusually low at the close of
the month.

No floods were reported with the exception of one in
the lower Rio Grande on October 12-14. This flood re-
sulted from heavy rains on the 10th to 11th which were
centered principally over the tributaries which enter the
lower Rio Grande from the Mexican side.

These rains resulted in a sharp increase of the stages in
the river from Rio Grande City, Tex., downstream.
Flood stages were exceeded slightly at a few points in-
cluding Rio Grande City and Mercedes, Tex., where crest

stages of 21.6 and 21.4 feet, respectively, were reached.
However, very little water overflowed on the American
side of the river, and no appreciable damages resulted.

Table of flood stages, October 1939

Above flood
) ) Flood | Stages—dates Crest
River and station siage
From— | To— | Stage | Date
West Gulf Drainage
Rio Grande: Feet Feel

Rio Grande City, Tex 21 12 12 2.6 12
Mercedes, Tex.._..... 21 13 14 21.4 14




